idradenitis suppurativa (HS) is a debilitating disease of the pilosebaceous unit that results in painful nodules and abscesses commonly involving axillary, inguinal, perineal, and inframammary regions. The inherent unpredictability of the disease, both with respect to course and response to treatment, poses substantial challenges for patients.
management systems, and claims systems is matched using the single set of Unified Medical Language System ontologies to create longitudinal records for unique patients. The data are standardized and curated according to common controlled vocabularies and classification systems including the International Classification of Diseases (ICD), Systemized Nomenclature of Medicine-Clinical Terms (SNOMED CT), Logical Observation Identifiers Names and Codes (LOINC), and RxNorm. [9] [10] [11] [12] [13] At present, the Explorys database encompasses 27 participating integrated health care organizations. Data from more than 50 million unique patients, representing approximately 15% of the population across all 4 US census regions, are captured. Patients with all types of insurance as well as those who are self-pay are represented. Ethical review and informed consent were waived, since there are no identifiers associated with any of the patient data. The SNOMED CT term hidradenitis has 1-to-1 mapping to the ICD-9 code 705.83 and was used to identify patients with HS. In validating the case cohort, we observed a positive predictive value of 79.3% and an accuracy of 90% for diagnosis of HS using a single ICD-9 code for HS.
14 This case identification method was previously validated by an independent group, and it was shown to have a positive predictive value of 77%. 15 This method has also been used to establish disease burden in the United States. 16, 17 We used 2 counts of the ICD-9 code 555.x mapped to the corresponding SNOMED CT term to identify the CD cohort. This method has been validated previously with positive predictive values ranging from 84% to 88%.
18,19

Statistical Analysis
The analysis was limited to patients 18 years or older whose records were ever entered into the database since 1999, and for whom demographic data on age, sex, race, and body mass index (BMI, calculated as weight in kilograms divided by height in meters squared) were all present. Variables for sex and race were dichotomized into male vs female and white vs nonwhite. We obtained population-level counts of the number of patients with and without a diagnosis of CD for each combination of categorical explanatory variables (HS status, sex, age, race, BMI status, and smoking status). Frequencies and percentages were used to describe the characteristics of patients with and without HS. We assessed crude associations between CD and each explanatory variable using separate univariable logistic regression models. Multivariable logistic regression was performed to evaluate the relationship between CD and HS while controlling for sex, age, race, obesity, and smoking status. We assessed potential subgroup differences in the relationship between HS and CD by testing the significance of the interaction between HS and the subgroup variable of interest individually. All analyses were performed using SAS version 9.4 (SAS Institute Inc).
Results
We identified 51 340 patients with HS whose demographic characteristics are described in the Table. The prevalence of CD among patients with HS was 2.0% (1025/51 340), compared with 0.6% (113 360/18 404 260) among those without HS (P < .001). Prevalence of CD was greatest among patients with HS who were white (2.3%), aged 45 to 64 years (2.4%), nonobese (2.8%), and tobacco smokers (2.3%) (Figure) . Among nonwhites, the vast majority of patients having both HS and CD were African American.
In univariate and multivariable analyses, patients with HS had 3.29 (95% CI, 3.09-3.50) and 3.05 (95% CI, 2.87-3.25) times the odds of having CD, respectively, compared with patients without HS. Crohn disease was associated with HS across all patient subgroups. The association was strongest for men (OR, 
Discussion
To our knowledge, the prevalence of CD among patients with HS within a US national population-based sample has not previously been reported. In this study, we have observed a prevalence of 2% for CD among patients with HS. The overall likelihood of patients with HS having CD was 3 times greater than among those without HS. This association was present across all subgroups of patients with HS. Only 2 studies have estimated prevalence of CD among patients with HS within national population samples, one from Denmark 2 and the other from Israel, 3 where prevalences of both HS 16, 20 and Crohn disease [21] [22] [23] [24] [25] [26] differ from those in the United
States. Moreover, there exist significant differences in HS disease burden among African Americans in the United States compared with HS cohorts outside the United States. 16, 17 In the Danish study, 2 the prevalence of CD among 7732 patients with HS was 0.8%. The adjusted odds of CD among patients with HS were twice that of the general population. 2 Patients with HS in the Danish study, who were identified by hospital diagnosis, may have had more comorbidity than patients with HS sampled from a population setting. Moreover, the Danish population was predominantly of Northern European descent, and thus these results may not be generalized to patients of other ethnicities. Interestingly, the prevalence of CD among 3207 Israeli patients with HS was also 0.8%, and the adjusted odds of CD among patients with HS were also twice that of the general population. 3 The Israeli population was also limited in race and ethnic heterogeneity. The prevalence and risk estimates in the present study are significantly higher than those reported in European population samples. Given the significant differences in cohorts, it is not clear that Danish and Israeli results can be generalized to patients with HS in the United States. In another study, prevalence of CD among patients with HS was also estimated not within population samples but within tertiary centers from 3 Western European hospitals. 4 In this sample of 1076 patients with HS, the prevalence of CD was 2.5%. However, there was no comparison with a control sample, and thus there was also no regression analysis to provide strength of association between the 2 disorders.
Interestingly, reported prevalence estimates for having HS among patients with CD are several-fold greater than for having CD among patients with HS. In 3 Dutch studies with cohort sizes of 102, 688, and 634 patients with CD, the prevalence of HS was 17%, 5 26%, 6 and 15%, 7 respectively. In these studies, CD cohorts were identified through patient association groups and/or within single centers, and cohorts included patients who self-reported diagnoses of CD and HS. None of these analyses were case matched, and strength of association also could not be established.
The link between HS and inflammatory bowel disease was initially observed in the early 1990s. 27 Commonality of clinical features between the 2 conditions has prompted further exploration of the association. Hidradenitis suppurativa and CD are chronic, recurrent, inflammatory disorders in which the epithelia are inhabited by commensal flora. Suppuration and granulomatous inflammation, which represent shared histologic features, may eventuate in fistula and Representation of overall and subgroup prevalences and odds for Crohn disease among patients with HS. The odds ratios compare the odds of Crohn disease between patients with and without HS. They were calculated based on a logistic regression model, including terms for sex, age, race, obesity, smoking status, and the interaction between HS and the subgroup variable of interest.
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Prevalence of Crohn Disease Among Patients With Hidradenitis Suppurativa sinus tract formation. 1, [28] [29] [30] Their disease burden is similar in the United States, 16, 17, 21 and onset typically occurs in young adulthood in both HS and CD. Tobacco smoking is linked to both diseases, and smokers also tend to have a more severe course than nonsmokers in both. [31] [32] [33] [34] [35] [36] [37] [38] Increased prevalence of spondyloarthropathy has been reported in both groups of patients. 39, 40 The interleukin-23/T helper cell type 17 pathway and tumor necrosis factor (TNF) appear to be involved in HS as well as CD, 34, [41] [42] [43] suggesting an immune-mediated origin for both.
Moreover, both HS and CD respond to anti-TNF therapy. 44, 45 Hidradenitis suppurativa and CD may also have shared genetic risk loci that have a role in disease development. 7, 46 The pathogenic link between HS and CD is hypothesized to involve an abnormal inflammatory response to commensal bacteria with immune dysregulation, as well as shared susceptibility gene loci. 7, 46, 47 Despite clinical commonalities and potential pathways linking the 2 conditions, there does not appear to be a consistent phenotype among patients with HS and CD. 4, 6, 7, 48 Limitations
There are limitations to the present study that warrant consideration when interpreting the results. We could not capture data for patients who did not seek care in health systems included in the database. The extent to which our cohort underestimates HS frequency for this reason, or because of the well-established delays in diagnosis of HS, 49 is unknown.
Patients with CD may be more likely to seek care, which may also result in detection bias. The extent to which patients with metastatic CD were misclassified as having HS could be determined through codified data. While it is possible that metastatic CD may be underdiagnosed, the occurrence of metastatic CD is nonetheless rare. Therefore, we do not believe that this potential misclassification significantly biased the present analysis. The analysis does not establish a temporal relationship or causal link between HS and CD. We could not assess the influence of disease severity in HS on the strength of the association, nor could we establish a phenotype for patients with HS and CD in this database study.
Conclusions
Despite these limitations, the present study reports important data describing the association between HS and CD. The prevalence and strength of association reported in this study is based on, to our knowledge, the largest and most ethnically diversified cohort of patients with HS and CD worldwide. The number of patients included in the analysis has allowed an adequate evaluation of an uncommon occurrence for a less common disease, as well as subgroup analyses that allow identification of groups at highest risk. Because the population sample was drawn from various health care settings across all US census regions, this study overcomes selection biases associated with tertiary single or multi-center investigations. We believe these results may be generalized to the US population.
Patients with HS with relevant gastrointestinal symptoms or signs suggestive of CD warrant additional evaluation by a gastroenterologist. Dermatologists and gastroenterologists should be aware of the association described herein to identify patients with HS and CD early in the course of disease to optimize treatment, minimize disease complications, and avoid unnecessary or inappropriate procedures or treatments.
